Evaluation of Cognitive levels and Item writing flaws
There are several types of written tests like long essay questions, short answer question, modified essay questions, MCQs, extended matching MCQs, etc. It is mentioned in the literature that essay type questions can be used in the recall of knowledge and higher order cognitive levels questions both. 7 Moreover, in undergraduate setting essay type questions are more suitable. 8 In Pakistan, Pakistan Medical and Dental Council (PMDC) and Higher Education Commission (HEC) have recommended multiple formats of assessment. Thus all the affiliated colleges of University of Health Sciences (UHS), Lahore, are using various formats like MCQs, SAQs, OSPE/OSCE and Viva. It is also recommended in medical education that medical students should be assessed by various assessment tools. 9 MCQs are frequently used because of objectivity, elimination of assessor's favoritism and extensive coverage of the subject in a short period. 10 As compared to MCQs, the marking of SAQs is timeconsuming, expensive, and may involve assessor's biases.
Item-writing flaws (IWFs) arise when we deviate from the accepted guidelines of making MCQs, and consequently, such MCQs affect the performance of the students in such a way that it might become difficult or easier for the student to answer it. 11 A study reported that more than 90% of MCQs in an examination were of low cognitive levels and that 46.2% of these MCQs had item writing flaws in them. 12 The authors also observed that MCQs constructed at lower cognitive levels have more item writing flaws. A study in Pakistan reported that the cognitive level of most of the SEQs (83.33%) and MCQs (60%) were at recall level, respectively, and 69 IWFs (46%) were found in 150 MCQs. 6 The designing of a high-quality MCQs is a skill, and like other skills, it needs training and practice without that there is more probability that MCQs would have more IWFs.
Our College has faculty with a diverse background, and few are trained and well experienced, while others are new in teaching. So we assume that cognitive level of our written assessment is not up to the mark, and it is likely that our MCQs have several IWFs. Until now in our college, no such study was done to evaluate written assessment tools.
Therefore, this study aimed to evaluate the cognitive levels of MCQs & SAQs and types of item writing flaws in MCQs in six Pharmacology and Therapeutics internal assessment exams held in 2015.
METHODS
The descriptive study was conducted on six internal assessment examination comprising SAQs and MCQs from Pharmacology & Therapeutics Department, the University Medical and Dental College, Faisalabad, Pakistan in the year 2015.
In each internal assessment exam, there were 25 MCQ and 5-10 SAQs. A total of 150 MCQs and 43 SAQs from six internal examinations of 2015 were evaluated for their cognitive levels and IWFs. For identifying types of IWF's standard criteria given by several educationists were used and fourteen (14) frequently occurring violations of item-writing guidelines were selected from literature & were subsequently applied to assess the quality of the 150 MCQs in all six exams. [12] [13] [14] A subject expert and a medical educationist's were taken in the team from outside the University for analyzing the questions' cognitive levels and IWFs. A proforma was prepared to evaluate each MCQ, and SAQ and each reviewer assessed the questions individually by the predefined criteria and difference of opinion between the medical educationist, and subject experts were further sorted out for reaching an agreement about the controversial questions.
The questions' cognitive levels were evaluated by the Buckwalter's modification 15 of the Bloom's taxonomy. 16 Buckwalter et al., (1981) modified Blooms six cognitive domains into three levels. 15 Level I: Incorporate questions that try to test recall of information. Level II: Incorporate questions that try to check understanding and interpretation of data. Level III: Incorporate questions that try to check the application of knowledge for resolving a peculiar problem.
Items were classified as flawed if they contained one or more than one flaw. The ethical review committee of the College gave the approval for this study. Data analysis: The SPSS version 21 was utilized to analyze the data and frequencies and percentages were calculated.
RESULTS
The descriptive statistics for each internal assessment exam is given in Table- I. The proportion of flawed items in six exams ranged from 16% to 52%, and the percentage of total flawed items out of 150 was 28%. Most common types of flaws were implausible distractors 19.69% (26) , extra detail in correct option 18.18% (24) , vague terms 9.85% (13), unfocused stem 9.09% (12) and absolute terms 9.09% (12) ( Table-II) . Two-third of MCQs 97(64.67%) were assessing the recall of information, while 29 (19.33%) and 24 (16%) were assessing the interpretation of data and problem solving respectively (Fig.1) . Neither of the SAQs was assessing the problemsolving skills, and only 9.3% were assessing the interpretation of data while remaining 90.7% were assessing recall of information (Fig.1 ).
DISCUSSION
The current study evaluated the quality of six internal assessment examinations of 3 rd year MBBS students. These exams comprised of 150 MCQs and 43 SAQs. Analysis for cognitive levels based on Bloom's criteria showed that of 60.47% of MCQS were at low cognitive levels. These results are similar to another research that pointed out 46.2 % IWFs in MCQS for nursing assessment, and 90% of the questions were of the low cognitive level. Our results are similar to a study that found the cognitive level of the majority of SEQs (83.33%) was at recall level while very less number of questions (16.67%) were evaluating interpretation of data. 6 Our MCQs analysis results are dissimilar to the same study regarding recall questions and problemsolving questions that study reported 76% recall questions and 0% problem-solving MCQs while we had 64% recall questions and 16% problem-solving MCQ in our exam.
Quantitative analysis of our data indicates that there were 43 IWFs (28%) in 150 MCQs while another study in Pakistan reported 69 IWFs (46%) in 150 MCQs. 6 In the present study, we noted an important observation that the number of flawed items decreased from exam one to six. This shows the gradual improvement in the IWFs of the items, and it could be due to the teachers training course arranged by the Department of Medical Education in the University, and few of faculty members of Pharmacology and Therapeutics Department have attended that course. Therefore, there were fewer IWFs and the higher percentage of interpretation and problem-solving questions.
The types of IWFs found in our study (the commonest among them were implausible distractors, unfocused stem and unnecessary information in the stem) are similar to numerous other studies. 3, 6, 12, 19, 20 Additionally, we also noticed that sixth assessment exam of our evaluation had less number of flawed items (16%) and had a greater passing score (70%) as compared to first, second, third and other exams. This finding suggests that flawed item Table-I: Descriptive Statistics on Tests.   T1  T2  T3  T4  T5  T6  Total   No of Items  25  25  25  25  25  25  150  No of flawed items  13  11  9  7  5  4  43  % of flawed items  52  44  36  28  20  16  28   Table-II: Types of item writing flaws in six tests. T1  T2  T3  T4  T5  T6  Total   Absolute terms  3  3  2  2  2  0  12  Vague terms  4  3  3  1  1  1  13  Implausible distractors  6  6  4  3  5  2  26  Extra details in correct option  6  5  5  4  2  2  24  Negative stem  2  1  0  0  0  0  3  Grammatical clues  2  1  0  1  0  0  4  Logical clues  2  1  0  1  1  0  5  Word repeats  1  2  2  1  1  1  8  > 1 correct answer  2  1  2  0  0  0  5  Unnecessary information in stem  2  2  1  0  1  0  6  Lost sequences in data  3  3  2  1  1  0  10  All of the above  2  1  0  0  0  0  3  None of the above  1  0  0  0  0  0  1  Unfocused stems  3  3  2  1  2  1  12  Total  40  33  24  14  14  7  132  Fail to cover the option test  10  8  8  6  5  3  40 * Total number of flaws in 06 exams is not equal to the total number of flawed items as some questions had more than one flaw.
Types of IWF
negatively affects the high passing scores which are in agreement with another report. 20 A study by Karelia et al., (2013) analyzed the MCQs of pharmacology summative tests of medical students and pointed that ambiguous wording, wrong keys, gray areas of opinion, and questions from areas of disagreement were few common causes for the poor discrimination. 1 A study evaluated Therapeutics MCQs and concluded that exams with well-constructed MCQs that target various cognitive levels could be a valid assessment of students performance. 22 It is essential to design questions that investigate a deeper understanding of the topic/subject, and that stipulate the application of higher-order thinking skills to incorporate Basic Sciences knowledge with relevant, clinically-oriented contexts. 23 It is suggested that we should focus on the construction of problem-solving questions rather than the recall of information because problem-solving questions help in long-term retention of knowledge. A study at the University of Health Sciences (UHS) has reported that properly designed MCQs with high construct & context validity can be used not only to assess knowledge but also higher cognitive skills. 24 Our study suggests that there is a strong requirement to work on the improvement of assessment tools by initiating faculty development program. The selection or construction of a good MCQ is the most critical step in assessing the knowledge of the student and to differentiate students with different capabilities. 25 The quality of a good MCQ mainly depends on following a standard protocol of making an MCQ; that is the correction of flawed items, replacement of nonfunctioning distractors and improving the cognitive level. 26 However, the faculty training in this regard is also very important. 27 A study by Naeem et al., (2011) at Aga Khan University (AKU) observed that substantial improvement in item quality is dependent on faculty development. 28 Another study reported 17% change in the quality of MCQs after attending a short training session about the construction of MCQS. 29 Other methods of assessment are also gaining popularity as they have less chance of flawed items and are also improving student test scores.
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Limitation of the study: The present study has several limitations; firstly, we analyzed the written tests of only one subject in a medical college. Therefore, our results cannot be generalized and don't t reflect the quality and IWFs present in other subjects and colleges affiliated with UHS. Secondly, we did not calculate the discrimination and difficulty indices.
CONCLUSION
The cognitive level of assessment tools (SAQs & MCQs) is low, and IWFs are very common in the MCQs.
Recommendation: A careful review of the learning outcomes is required and how they are aligned with the assessment. A test blueprint should be developed before the exam, and all questions should be constructed according to the cognitive level mentioned in that test blueprint. The faculty should be trained for the construction of MCQs for higher cognitive levels and developing test blueprint. The properly trained faculty may play an important role not only in minimizing item-writing flaws but also improving cognitive levels.
